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1 Introduction

Short data burst (SDB) support for Idle mode MSShigrgportant feature to enable the support of short mesgagpe of services in
802.16e. The support of SDB to Idle mode MSS meanshba&DB transmission/reception should not interrupt théenof the MSS.
SDB traffic associated with short messaging type of sergidgpically characterized by small amount of traffic with tnideely
irregular traffic arriving pattern. However, there are algeotypes of short data burst traffic with predictabédfic arrival pattern,
such as system broadcast messages (e.g. DCD, UCD). Thibution addresses SDB traffic with both irregular aedular traffic
arrival pattern.

Support of SDB for Idle Mode MSS, for traffic with irre gular arrival pattern

The current p802.16e/D5a text does not support SDBrirasion/reception for MSS in Idle mode. Based on theptistandard, any
DL or UL traffic, regardless the amount of the traffic, M8S has to go back to normal mode before the data tresismican occur,
and then go back to Idle mode again after the transmisgidgwill cause unnecessary signaling and processing overhead.

We propose the following to enable SDB for Idle mode MSS:

When the MSS enters Idle mode, the connection CID adsdcivith SDB traffic, shall be kept at both MSS and thgiriga
Controller. All security related profiles shall also be Kepboth sides

e Support of DL SDB:

o0 When the BS intends to send SDB to the MSS, the B$ stvad the MOB-PAG-ADV message to the MSS during
the MSS’ Paging Listening interval. The MSS performs pggesponse by sending ranging code and RNG-REQ
message. The purpose of this is to establish the locdtibe MSS.

0 The BS uses the RNG-RSP to indicate that the purposéasopdlying is to send SDB to the MSS (by including
Location Update Response/SDB indication TLV) and to indidat the MSS to skip certain network entry
procedures. The RNG-RSP message may include a TLV field cabedporary CID Replacement’ to assign a
temporary CID to the MSS in case the original CID of $ifil8 connection is not available at this new serving BS.
The BS also indicates a SDB transmission window withinrevttee SDB transmission happens.

o0 The SDB is transmitted to the MSS similar to normal afi@n during the SDB transmission window.

0 The MSS shall resume Idle mode operation at the closure &DIB transmission window.

e Support of UL SDB:

0 MSS performs initial ranging

0 MSS sends RNG-REQ to the target BS to indicate the §dfimtroller ID from which the MSS has entered into
Idle mode and to indicate an UL SDB request by includingation Update Request/SDB indication TLV. The
purpose of this is both to establish the location efMES and to request a UL short data burst transmission.

0 The target BS obtains the security keying profiles frommRaging Controller from which the MSS has entered Idle
mode

o0 The BS then response with RNG-REQ message for ramgirmgpse. This message may include a TLV field called
‘Temporary CID Replacement’ in case the original CIDs of SfeBice is not available at this BEhe BS also
indicates a SDB transmission window within which the SEBsmission happens.

0 The target BS then uses normal UL MAP IE to assign Ubues

0 The MSS shall resume Idle mode operation at the closure &DB Transmission window.

Support of SDB for Idle Mode MSS, for traffic with reqular arrival pattern

For regular or predicable DL SDB traffic, such as UGS tyfpeeovices and system configuration management message traosmissi
the chain-type pre-scheduling can be used to alert one dplaMSS(s) in Idle mode to wake up to listen to DLficaht a specific
time offset. To enable the pre-scheduling, an SDB_forecast d&fined.
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2 Proposed Text Changes

Remedy 1 - Support of SDB for Idle Mode MSS, for traffiowith irregular arrival pattern
[Insert the following into the end of Section 6.3.21]

6.3.21.11 Procedure of Short Data Burst (SDB) Operation

At the Idle Mode initialization, a MSS may request for thpport of short data burst during Idle Mode, by inahgdihe CID Retain
Information TLV in DREG-REQ message. The serving BS negponse this request by including the CID Retain Infaoma&kLV in
DREG-CMD message. Similarly, a serving BS may request a tilg8ter Idle Mode by sending DREG-CMD message. In this case,
the BS includes the CID Retain Information TLV in DREBBAD message to inform the MSS that short data burstbeibupported

on the connections identified in the CID Retain Informafiov after the MSS enters Idle Mode. To support shora dairst during

Idle Mode, all necessary information associated with the exiroms identified in the CID Retain Information TLV incing CID,
service flows, registration, security, MAC context etc.llsba kept in the Paging Controller or other networkitgradministrating

Idle Mode activity of MSSs.

6.3.21.11.1 Unscheduled Short Data Burst Transmission

In this mode, the MSS is not scheduled ahead of timec&ive DL SDB traffic or transmit UL SDB traffic.

6.3.21.11.1.1 DL Short Data Burst Transmission

When there is pending SDB on the DL for the MSS, the BSthe Paging Group of the MSS shall broadcast MOB -BRASG
message that includes the MSS MAC address and Action CotieGktperforming Ranging to establish location and ackedge
message’ during the BS Paging Interval per 6.3.21.ferAéceiving the paging, the MSS shall perform the securedocapdate
process with the target BS per 6.3.21.9.2.1. When the tB@eateplies with a RNG-RSP, it shall include the Locatifpdate
Response/SDB Indicationn TLV with Bit 1 set to 1, toidatle pending DL SDB transmission. The RNG-RSP shall ialslode a
SDB Transmission Window TLV to indicate the time winddwing which DL SDB transmission will occur, startimgrh the current
frame on which RNG-RSP is transmitted. The RNG-RSP mayiadtude the Temporary CID Replacement TLV to assign teanpo
CID to the connection that has pending SDB traffic, & ¢hrrent CID associated with the connection is not availatie darget BS.
During the SDB Transmission Window, the DL data trassion from the BS and data reception at the MSS is the aamermal
operation. The MSS resumes the Idle Mode operation at tly @fphe SDB Transmission Window.

6.3.21.11.1.2 UL Short Data Burst Transmission

When there is pending SDB to be transmitted on the ki MSS shall conduct initial ranging with the target BSénding a RNG-
REQ including Ranging Purpose Indication TLV with Bis& to 1, Paging Controller ID TLV. The RNG-REQ may alsnude the
SDB Transmission Window TLV to request a time windawilg which UL SDB transmission will occur. The tar@S shall reply
with a RNG-RSP including Location Update Response/SRigcation TLV with Bit 1 set to 1. The RNG-RSP shall alsolude a
SDB Transmission Window TLV to indicate the time winddwing which UL SDB transmission will occur, startimgrh the current
frame on which RNG-RSP is transmitted. The RNG-RSP mayimttude the Temporary CID Replacement TLV to assign teanpo
CID to the connection that has pending SDB traffic, & ¢hrrent CID associated with the connection is not availatedarget BS.
During the SDB Transmission Window, the UL data trassion from the MSS and data reception at the BS is the aamormal
operation. The MSS resumes the Idle Mode operation at tliry @tphe SDB Transmission Window.

[Adding the following into the end of Section 6.3263e/Registration command (DREG-CMD) message]

The DREG-CMD may include the follow TLV if the BS intentb enable SDB during Idle Mode:

CID Retain Information
BS uses this TLV to indicate the CIDs that will be kayting Idle Mode for SDB traffic.

2
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[Adding the following into the end of Section 6.3423VISS De-Registration Request (DREG-REQ) message]

The DREG-REQ may include the follow TLV if MSS requestsS®B support during Idle Mode:

CID Retain Information
MSS uses this TLV to request for the CIDs that wallkept during Idle Mode for SDB traffic.

[Modify the following text in Section 6.3.2.3.5 RangRepuest (RNG_REQ) message, page 35, starting line 29]

The following TLV parameter shall be included in the RNGZRBessage when the MSS is attempting to
perform re-entryprhandovernr short data burst transmission

Ranging Purpose Indication

Presence of item in message indicates MSS action as fpllows
Bit 0: set to 1, in combination with serving ESBSID indicates the MSS is currently
attempting to HO; or in combination with Pagantroller ID the MSS is attempting
Network Re-entry from Idle Mode to the BS.
Bit 1: set to 1, indicates MSS action of Idle Modedtmn Update Process
Bit 2: set to 1, indicates MSS action to initiatersbata burst transmission

[Modify the following text in Section 6.3.2.3.6 Rangiregpbnse (RNG_RSP) message, page 30, starting line 15]

Location Update Respons&DB Indication
Response to Idle Mode Location Update Request/SDB Inaticati
0 H a n ocation ndate- y n

lexflapm-Nebw

Bit 0: set to 1 to indicate a success of Idle Mode Locafimate; set to O to indicate a failure of Idle  Mode Locdtipdate.
Bit 1: set to 1 to indicate a DL short data burst iation
Bit 2-7: reserved

[Add the following text in Section 6.3.2.3.6 Rangimgpbnse (RNG_RSP) message, page 36, after line 8]

The following TLVs may be included when BS responses th $DB request from a MSS in Idle Mode or BS is to penf®@L SDB
transmission to a MSS in Idle Mode:

Temporary CID Replacement
The BS uses this field @ssign temporary CID to the connection that has pendingt&ifig, if the current CID associated with
the connection is not available at the B8e values of this TLV include the current CID and thegmrary assigned CID

SDB Transmission Window
The BS uses this field to provide the SDB transmisgimdow value in unit of frames, during which SDB sanission will occur.

[ Add short data burst indication into the Rangingrpase Indication TLV in Table 364a — RNG_REQ Messagedings].

Table 364a - RNG_REQ Message Encodings

3
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Name Type Length Value
(1byte)
Ranging Purpose Indication 6 1 #Bit 0: HO indication éwkhis bit set

to 1 in combination with other included

information elements indicates the MSS
is currently attempting to HO or

Network Re-entry from Idle Mode to

the BS)

Bit #1: Location Update Request (when
this bit is set to 1, it indicates MSS
action of Idle Mode Location Update
Process)

Bit #2: Short Data Burst Transmission
Indication (When this bit is set to 1, it
indicates MSS action to initiate short
data burst transmission

Bit #3-7: reserved

[Adding one more row to the end of Table 362a]

Table 364a - RNG_REQ Message Encodings

Name

Type
(1byte)
?

Length

Value

SDB Transmission Window

1

This value indicates the SDB
transmission window in unit of frames

[Modify the TLV “Location update response” in Table 367 RNG_RSP Message Encodings].

Table 367a- RNG_RSP Message Encodings
Name Type Length Value
(1byte)
Location Update 23 1 -Ox00=Failure-of-Hdle-Mode-Location

Respons&DB indication

0x10,-0x11:-Reserved

Bit 0: 0 = Failure of Idle Mode
Location Update. The MSS shall
perform Network Re-entry from Idle
Mode.

1= Success of Idle Mode
Location Update

Bit 1: SDB indication
Bits 2-7: Reserved

[Adding two more rows to the end of Table 367a]
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Table 367a - RNG_RSP Message Encodings

Name Type Length Value
(1byte)
demporary ClD £0 4 . .
Temporary CID 28 4 Bit 0-16: current CID

Replacement
Bit 17-35: Temporary assigned CID

SDB Transmission Window 29

=

This  value indicates the SDB
transmission window in unit of frames

[Adding one raw to the end of Table in Section 11.1£6GRCMD message encodings]

Name Type Length Value
(1byte)
CID Retain Information 5 Variable

Bit 0-7: number of CIDs

For (i=0;i<number of CIDs;i++)

CID
[Adding one raw to the end of Table in Section 11.1EGRREQ message encodings]
Name Type Length Value
(1byte)
CID Retain Information 54 Variable

Bit 0-7: number of CIDs
For (i=0;i<number of CIDs;i++)
CID

Remedy 2 — Support of SDB for Idle Mode MSS, for traffiawith regular arrival pattern
[Insert the following section]

6.3.21.11.2 Scheduled Short Data Burst Transmission

In this mode, the BS informs the MSS ahead of time whenmn#xt SDB transmission will occur in either DL or ULjngsthe
SDB_Forecast |IE as defined in Section 8.4.5.3.19 SDB Forgcd§SDB transmission is scheduled, the MSS séedih, decode the
DCD, UCD, DL-MAP and UL-MAP, and synchronize on the Bhd UL of the Preferred BS in time for the MSS to dec8DB
transmission from the BS or transmit SDB to the B®iaistheduled frame.

[Insert Section 8.4.5.326 SDB_Forecast IE]

8.4.5.3.19 SDB Forecast IE

This IE is used by a BS to alert MSSs regarding thedUl transmission and UL resource allocation. After recgittiis |[E, a MSS
with its CID is included in this IE, shall monitore¢tDL-MAP and UL-MAP at the frame indicated by Frame offsehis IE. The
MSS shall remain in normal operation until the next SDBe&ast |E is received.

Table XXX. SDB Forecast IE format

Syntax | Size | Notes

5
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SDB_Forecast IE() {

Extended DIUC 4 bits 0x07
Length 4 bits
Num_MSSs 4 bits
For (i=0;i< Num_MSSs;i++) {
CID 16 bits
Frame_offset (p) 4 bits To indicate the frame offset of fom the

current _frame when the MSS shall
monitor the DL-MAP _and UL-MAP for
DL or UL access allocation.

_}
13




